concepts, and their relations by using symbols and their spatial arrangement (Vekiri, 2002) . Visual aids are frequently integrated into the classroom setting to support learning and to make the learning process more effective. The purpose of graphical displays is to provide the viewer a visual means of processing information (Segenchuk, 1997) .
Since 1980, the visual aid has been viewed as an innovative strategy in education, especially for math or science related subjects. Different types of visual aids have been developed to enhance students' concepts formation. In computer science, for example, the impetus for visual aids comes from the abstractness of the concepts in the field. To make these concepts more concrete, graphical representations are suggested to help one to better understand how they work (Naps et al., 2003) . Also, in physics and chemistry classes, it is very common for teachers to integrate visualizations to show the molecular structure. To give students a clear understanding of molecular modeling, instructors can show a molecular simulation or engage students in creating a molecular simulation in the class (Allen, 2007) .
In a biology class, the instructor might use a simulated frog dissection as a preparation for an actual dissection or as a substitute for the dissection (Kulik, 2002) . Medical science is also a field which relies on visual aids; simulation is used to train medical practitioners to diagnose patients (Savoldelli et al., 2005) visualization, motion, and trajectory (trajectory refers to the direction of the path of travel of an animated object) (Rieber, 1990) . Since animated visual aids create a more dynamic and interactive environment for learners than static visual aids, they are viewed as more powerful in helping students to construct mental schema.
Researchers or commercial units in the statistics education field have designed large amounts of online visual aids. In the 80's, tools with text-based interfaces such as Minitab and Graphing Calculator were popularly used to carry out the visualization and simulation strategy in the statistics classroom. Teachers used them to simulate distribution ), Bayesian method (Albert, 1993 ) and the central limit theorem (Gordon, 1987) . In the 1990's, educational visual aids with graphic-based interfaces were developed. Among these tools, ELASTIC (Environment for learning Abstract Statistical Thinking) was the most platform-independent, meaning that they can run on any operation system that has a JAVA Virtual Machine to translate applet byte codes to appropriate platformdependent instructions. The advantages of JAVA applets include its better performance in speed, interoperability, user interaction, portability, network computing and development and maintenance (Kamthan, 1999 Hopefully this study will provide an example of how to design a user-controlled animated visual aid, as well as broaden the understanding of how the animated visual aid impact on learning. Also, this research could serve as a reference for future statistics curriculum designers, textbook publishers or instructors to design or implement the curriculum or courses using visual aids.
System Design and Development

Content Selection
The unit which the authors selected to develop an animated visual aid for is the principles of hypothesis testing. The purpose of our design is to help students learn are expected to distinguish the null hypothesis from the alternative hypothesis, and apply the concept of alpha, beta and p-value to make decisions in the significance testing. The specific objectives which students need to achieve include:
? The student is able to set up the null hypothesis as well as the alternative hypothesis using real-world problems.
? The student is able to understand the errors (type I and type II error) which could be made in the testing process.
? The student is able to calculate á, â, and p-value in real-world problems with different population shapes.
? The student is able to make a decision to the realworld problem based on the number of á, â, and pvalue.
In the traditional classroom, the instructor teaches above concepts by using the textbook and blackboard. The following is one sample page of this unit from a textbook (Figure 1) With the use of the textbook, there is no way for students to interact with the numbers. All students can do is to passively read the definition and examples on the textbook. As a result, the effectiveness of it is very limited. This is why an animated visual aid is necessary here. The author's design of the animated visual aid is based on this introductory statistics textbook (Vaughn, 200X). The animated visual aid is expected to deliver the same contents as the textbook will, and the following section will elaborate it.
System interface design
The visual aid program is created by using Adobe Flash The viewing mode allows students to watch the animated procedure of calculating á, â, and p-value. Students are allowed to select a H0 distribution, draw a random voucher from the bag, and set up a decision rule on the left-side area of the window. After the student click on the " viewing calculating" button, the processes of calculating á, â, and p-value will be shown on the right- voucher value is set up as "20," and the decision rule is set up as "reject H0 if value <=30." After the student clicks on the "do calculation" button, 7 questions will be shown on the right-side of the window. The first two questions ask students to select a distribution for á and click on the black boxes to mark those which fall in the rejection region. In this case, the student selects the "H0 distribution" for á, and he clicks on the left two boxes to show the rejection region. As a result, the student's answer of á is two out of twenty (2/20) . The calculation practice of â and p-value are similar with that of á. For the value of â, in this case, "H1 distribution" is selected and the right three boxes are marked white. The student's answer to â is three out of twenty (3/20) . For the p-value, in this case, "H0 distribution" is selected and the left three boxes are marked white. The student's answer to â is three out of twenty (3/20) . After comparing á and p-value, the student chooses to accept H0. However, while the student checks the answers, the program tells the student he gets three questions wrong: #3, #5, and #8. That is, the student has wrong answers to á, â, and the final decision.
The student is allowed to redo this practice until he gets everything right. Or he may go back to the viewing mode to re-inspect the animation of calculation process.
There is no restriction for students to switch between the two different modes. Consequently, students could play in the viewing mode, go ahead to the practice mode, and then go back to the viewing mode again.
System Evaluation
Participants
The animated visual aid was put into an undergraduate introductory course for examining its effectiveness. 18 students are voluntarily joined in this study. These students came from different college and department with different majors, however, they are all novice learners of statistics and this course is their first course during their college life.
Pre-and post-tests
The 
Findings
The scores on the pre-and post-test provided an assessment of the participant's general understanding about statistical language and hypothesis testing. The tests for the pre-and post-test scores are shown in Table 1 and It can be seen from Table 1 and Table 2 that students' academic performance and confidence in the applylevel knowledge is significantly improved after the using the animated visual aid (t=-2.938, p=.009; t=-2.57, p=.020). The findings indicate that the animated visual aid contributes to students' learning of statistical language and hypothesis testing. 
Conclusion
This study aims to develop a user-controlled visual aid to facilitate students learning statistics and examine how it helps students' knowledge and confidence improvement.
The findings show that our particular animated visual aid could significantly improve student's academic performance and confidence in applying-level knowledge. For future research, we will continue revise the interactive functionality of the animated visual aid, create more associated worksheet or booklet for covering more level of knowledge, and increase our sample size to have more stable evidences of the strength and limitation of the animated visual aid.
